Abstract -A rare Allium endemic to Cyprus island, known as A. paniculatum subsp. exaltatum, is here examined. Relevant features in its morphology, caryology and leaf anatomy emphasize the marked taxonomic isolation of this taxon and allow it to be treated as a distinct species, proposed as Allium exaltatum. It is an exaploid plant (2n=48), probably arisen out of allopolyploidy and morphologically related only to some Middle East taxa.
INTRODUCTION
A rare geophyte endemic to Cyprus was found during field investigations linked to cytotaxonomical researches on Allium sect. Codonoprasum Reichenb. in the whole Mediterranean area. It was described by Meikle (1983) as A. paniculatum L. subsp. exaltatum only for few mountain sites of the island, growing in screes and rocky places, on siliceous substrata. Morphologic features, examined on living plants and compared with both herbarium specimens and literature data, revealed that this plant is well distinct, indeed, from the other known taxa of A. paniculatum group. Particularly, it mainly differs in the shape of inflorescence, size of spathe valves and, partly, in flower morphology (Fig. 1) . The karyotype analyses also confirmed the marked taxonomic isolation of this taxon. Therefore, it has to be separated from A. paniculatum and treated as a distinct species, named Allium exaltatum (Meikle) Brullo, Pavone, Salmeri and Venora comb. et st. nov.
MATERIAL AND METHODS
The morphologic investigations were carried out by studying both living material and herbarium specimens. Living plants were collected in Cyprus island in summer 2001, then cultivated in the Botanical Garden of Catania.
The caryologic analyses were made on mitotic plates from root tip cells and meiotic plates from flower buds. Root tips from cultivated bulbs were pre-treated with 0.3% colchicine water solution for 3 hours at 20°C, fixed in ethanol-acetic (3:1) for 3-6 hours and stained according to the Feulgen technique, while flower buds, in appropriate stage of development, were fixed and Feulgen stained without any previous treatment. Metaphases handling and chromosome measurements were conducted by mean of two different image analysis systems, IKAROS 4.6 (Metasystem) and KS 400 (Zeiss) respectively (Venora 1991) . Karyotyping was worked out by a specific software (Cromolab © 1.1) for the recognition of homologues, couple ordering, chromosome classification and karyotype formulas based on the centromere position (Levan et al. 1964; Tzanoudakis 1983) . Then, measures of each chromo- cytotaxonomic investigation on allium exaltatumsome were processed by an Excel worksheet to calculate mean and standard deviation of long and short arm lengths (satellites included), absolute and relative lengths and arm ratio ( Table 1 ). The karyotype asymmetry and evolution were tested on account of different parameters, such as the categories of Stebbins (1971) , the TF% index (Huziwara 1962 ) and the REC and SYi indices (D'Ovidio and Marchi 1990).
The leaf anatomy was studied on cultivated material, fixed in Karpetshenko solution and embedded in paraffin; the leaf cross sections were stained with ruthenium red and light green-yellowish.
RESULTS
Allium exaltatum (Meikle) Brullo, Pavone, Salmeri & Venora comb. et st. nov. (Fig. 2) Basionym: A. paniculatum ssp. exaltatum Meikle, Ann. Mus. Goulandris, 6: 94, 1983 .
Holotype: Cyprus, Xerokolymbos, South West of Khionistra, 4930 alt., some in earth some in low rocks, both open to the sun, at 30 feet above the stream, 25.7.1937, Kennedy 181 (K!) Description -Bulb ovoid, 1.3-2 x 0.8-1.2 cm, with outer coats membranous brownish, the inner ones hyaline. Stem erect, slender, 20-50 cm high covered by leaf sheaths for 1/3 -1/2 of its length. Leaves 4, glabrous, semicylindrical, fistulous, up to 35 cm long and 2-2.5 mm wide. Spathe with 2 valves unequal, subequal or slightly longer than inflorescence, the bigger 15-30 mm long, 7-nerved, the smaller one 12-15 mm long, 3-5-nerved. Inflorescence hemispheric, more or less compact, 15-40-flowered, 1.3-2.8 cm in diameter. Pedicels subequal, 7-12 mm long. Perigon campanulate, tepals white-yellowish suffused with brown-purplish, oblong-elliptical, rounded at the apex, 5-5.5 x 2.4-2.8 mm. Stamens as long as tepals or slightly exceeding, with simple white filaments 2.5-3 mm long; anthers elliptical, straw-colour, apiculate at the apex, 1.5 x 1 mm. Ovary green, ellipsoid, slightly rugose in the upper part, 3.5-4 x 2 mm. Style white, 0.5-0.7 mm long. Capsule trivalved, subglobose, 5.5 x 6 mm.
Examined specimens -Cyprus, West Aspromkremnos, southern slope of Chionistre rocks et stones on a dry steep-ridge, 5450 ft., 24.7. Caryology -A chromosome number 2n =6x = 48 (Fig. 3) has been found in all examined specimens. This count, quite rare within Allium section Codonoprasum, is the first report for this taxon. The exaploid somatic complement, studied by a computerised image analysis system, is quite regular and homogeneous as highlighted by the values in different symmetry indices calculated (Table 1 ). The karyotype is constituted by more or less metacentric pairs, except two submetacentric chromosomes. No evident satellited chromosomes have been observed. Absolute length ranges from 5.66 to 9.63 µm, while arm ratio varies from 1.05 to 1.85. The chromosome formula can be resumed as: 2n=6x=48: 30 m + 16 msm + 2 sm. The karyotype arrangement, resulting from many metaphase mitotic plates, does not reveal a typical autopolyploid complement, since chromosomes cannot homologise in groups of six, but assemble in sets of two and four (Fig. 4) . Moreover, meiotic metaphase plates show quite constantly the presence of eight tetravalents, while the remaining chromosomes can be found as trivalents, bivalents and some univalents (Fig. 5) .
Leaf anatomy -The leaf cross section of Allium exaltatum (Fig. 2 H) shows a semicylindrical outline with scattered ribs. The epidermis is covered by a well developed cuticle and stomata are distributed over the whole surface. The palisade tissue is one-layered with cylindrical cells. The spongy tissue is rather compact in its peripheral part, while it is widely fistulous in the centre. The vascular bundles are 12-18, of which 5-7 are small and adaxial.
TAXONOMIC REMARKS
Due to its morphologic features Allium exaltatum results well distinct from the other known taxa of A. paniculatum group.
Particularly, for its globose umbel with subequal pedicels it shows some resemblance with A. pallens L., from which differs in the slender stem, short spathe valves, inflorescence 15-40-flowered, whiteyellowish tepals tinged with brown-purplish and usually included stamens with apiculate straw-colour anthers. On the contrary, A. pallens has a strong stem, very long spathe valves, inflorescence richer (50-flowered or more), pure white tepals, and yellow exserted stamens with yellow anthers rounded at apex. Moreover, A. pallens is a synantropic species with a tetraploid chromosome complement with 2n=32 (Brullo et al. 1996a (Brullo et al. , 1996b (Brullo et al. , 2003 .
A. exaltatum seems also to be related to some Middle East taxa, as A. bassitense Thieb. and A. rupestre Steven, for general habit, inflorescence shape and included stamens. Anyhow, significant differences, like a larger inflorescence, longer spathe valves and colour of perigon, as well as a diploid chromosome number 2n=16 (Tanker & Kurucu 1979 , Ö zhatay 1986 , distinguish very well these species from A. exaltatum specimens.
Considering both morphologic and caryologic peculiarities, marked taxonomic and geographic isolation, and localization in conservative mountain sites, A. exaltatum can be considered a well stabilized taxon, probably of allopolyploid origin, according to its karyotype structure. Most likely, it is the product of an hybridisation between a haploid genome and a diploid one, which yielded an infertile progeny (2n=3x=24). Then, a duplication process gave rise to a fertile polyploid derivative (2n=6x=48).
